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FORWARD

There is a growing awareness of the need to address deforestation in order to reduce global
greenhouse gas emissions. In order to effectively implement any plan to protect tropical
forests, it is important to understand their key threats and drivers. Current levels of
agricultural expansion are the largest causes of deforeatation. An increasing global
population with reasonable aspirations for better a diet, is projected to accelerate food
demands, and the need for more agricultural land will lead to increasing pressure on forests.
Valuing forests for their carbon stores may help to protect them but their financial worth
needs to filter down to individual landowners and users.

This paper outlines the role of land use change in global greenhouse gas emissions and
describes the role of tropical forests in climate regulation and the relative importance of
industrial agriculture in deforestation. The latest research findings and patterns of
agricultural expansion are examined and the commodities with the largest impacts on forest
conversion are analyzed, including key countries, their production areas and export markets.
Land-use decisions regarding forests are determined by local factors including land
availability and socio-economic factors, as well as forest governance and these too are
considered. International policy proposals to reduce emissions from forest loss and
degradation are introduced.

Methods to reduce deforestation for agriculture exist from both the demand and supply side.

Demand side actions include a variety of multi-OOAEAET 1 AAO OO 01 AOGAAT AOB
products adhering to their environmental and social safeguard standards. Examples of these

are reviewed, alongside negative pressure from boycotts and moratoria. Supply side actions

include legal mechanisms such as trade bans. Existing mechanisms have met with varying

degress of success, either because of lack of buy-in and compliance or because they are only

temporary measures.

The decision to clear forests for commodity agriculture occurs at the individual farm level.
This paper introduces a range of financial tools aimed at providing economic incentives for
agricultural operators to protect forests. Their viability needs to be tested on the ground, but
they offer the potential to bring change at the key point at which land-use decisions are taken.

Land-use decisions occur within a geographical, political and social context which differs
within and between countries throughout the tropics. In the context of this paper, it is not
possible to fully address all of these variations, or to analyze in depth the wide array of issues
that have a bearing on agricultural expansion and forest loss. There is a wide literature on
many of these factors, such as forest governance, forestry, fire, biofuels, carbon markets and
degraded land. However, for this paper the key aspects, and how they impact existing and
potential solutions, are the focus.



PART.
1. INTRODUCTION

1.1 Forests and Climate Change

There is irrefutable evidence that human activities have been causing excessive amounts of
carbon dioxide (CO2) and other greenhouse gases (GHG) to build up in the atmosphere (IPCC

2007a)8 ! O A OAOOI Oh OEA %AOOEB8O AOAOACA OOOEAAA

degrees Fahrenheit, and scientists project that it will rise by another 2 to 11.5 degrees
Fahrenheit before the end of this century (IPCC 2007a). This warming is disrupting the
bl AT A0G6O AT OEOA A1l Ei AOA OUOOAI 8 | OAOACA
patterns are changing, and extreme weather events such as droughts, floods, storms, and heat
waves are becoming more severe (Easterling et al.2000; Trenberth et al.2003).

Energy production from burning fossil fuels is the leading source of the GHGs that contribute
to climate change (IPCC 2007a). The second largest source of emissions is land use; as
human activities on the land, such as burning or clearing forests, tilling soil for crops, and
raising livestock, make significant contributions of heat-trapping gases to the atmosphere.
Land use accounts for 31% of total GHG emissions annually (Figure 1, IPCC 2007a). In 2004,
emissions from land use totaled 15 billion tonnes (metric tons) of CO; equivalent, 6.5 billion
tonnes of which came from agriculture and 8.5 billion tonnes of which came from
deforestation, or the conversion of forest to other uses (IPCC 2007a).

Waste and wastewater (3%)
Buildings (8%)

Energy suppy (26%)

Transportation (13%)

Agriculture (14%)

Industry (19%)

Deforestation (17%)

Figure 1. Global anthropogenic sources of GHGs (Gt CO2e) 1970-2004. Source: IPCC. (2007a).

Environmentalists, business people and policy-makers alike are beginning to understand that
curbing deforestation is an essential piece of the climate mitigation puzzle. Influential
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reports (Stern 20061; McKinsey 2009) highlight deforestation abatement as the most cost-
effective option for reducing anthropogenic emissions. Proposals to curb deforestation are

now emerging as important components of the USBAT A 58. 860 OOOAOACEAO Oi

climate (UNEP 2009).

1.2 Landbased Carbon Sinks and Greenhouse Gas Dynamics

&1 OAOOO Ai 6AO AAI 6O iITA OEEOA 1T A&# OEA %AOOESO |

functioning of the climate system that sustains life on the planet. When trees grow, they
convert the carbon from CO; into organic carbon, storing it in their trunks, branches, roots
and leaves (Schlesinger 1997). Over time, the carbon is stored in forest soils as well. Intact
forests and other ecosystems that remove carbon from the atmosphere AOA ET 1T x1 AO
OET EO6 AAAAOOA OEAU AAOT @A.2087)./0the éututalerrdski@d A T 1
ecosystems, including grasslands (lands dominated by grasses), savannas (areas of
predominantly grasses that also contain shrubs and trees) and peatlands also contain
important carbon stores, both above and below ground. Peat is a type of wetland soil made
up of partially decayed organic matter that accumulated over thousands of years. Draining
the soil exposes and dries the organic matter, creating a high potential for fire. When burned,

the peat releases vast quantities of carbon to the atmosphere (Hooijer et al.2006).

Tropical forests store 320 billion tonnes of carbon, an amount equivalent to 10 years of
anthropogenic emissions at current rates (Gibbs et al. 2007a,b). In addition, tropical forests
absorb an estimated 4.8 billion tonnes of carbon dioxide each year (Lewis et al. 2009),
equivalent to about one fifth of our total annual emissions. Tropical forest locations are
shown in Figure 2 and the extent of forest and carbon stores in the major regions and key
countries are shown in Figures 3 and 4.

/
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Legend
Intact forestlandscapes|
(IntactForests
Greenpeace 2006)
Forestcover2000
(GLC 2000)

Figure 2. Forest cover in the tropics. Intact forest areas (definition and methodology, Potapov et al.
(2008)) are shown in dark green, all areas with tropical forest in 2000 in lighter green.

1 The Stern Review (2006), commissioned by the U.K. government, is the preeminent economic analysis of climate
change. The key conclusion of the review is that investment in climate change mitigation makes economic sense. Stern
estimates that an investment of 1% of global GDP could significantly head off the worst climate change impacts. The
cost of failing to act could be 20% of [global?] GDP.

OAAO
i 7AL



1

South America |

Congo Basin

Southeast Asia
Brazil

DRC

Indonesia
Colombia

PNG

Cameroon

Malaysia

0 100 200 300 400 500 600 700 800 900

Total forest area (millionha)

Figure 3. Total forest area by region and key countries in 2007. Source: FAOSTAT 2009. Forest
areas displayed by region and country. DRC : Democratic Republic of Congo. PNG: Papua New Guinea. Congo Basin:
Cameroon, Central African Republic, Congo (Brazzaville), Democratic Republic of Congo, Equatorial Guinea and Gabon.
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Figure 4. Range of estimates of forest biomass of top seven countries (Megatonnes of Carbon

(MtC)). Source: Gibbs et al. (2007) quoting Olson et al. (1983), Gibbs (2006), Houghton (1999), DeFries et al.
(2002), IPCC (2006), Brown (1997), Achard et al.(2002, 2004), Gibbs and Brown (2007a,b).



When land is converted from forest cover to other uses, the carbon stored in the trees and

other biomass is emitted into the atmosphere. In addition, OEA &I OAO08 O AAEI EOU Ol
carbon in the future is lost. Forests and other natural ecosystems provide many non-climate-

related benefits as well, such as livelihoods for forest-dependent communities, biodiversity,

soil stabilization, wildlife habitat and the protection of watershed processes (Costanza et al.

1997). These AOOAT OEAT OA OOEARIOAK £H gD En fofkdsbrigrishlandd A 1

are cleared to make way for development or agriculture. The result is a warmer planet,

eroded soil, the breakdown of traditional livelihoods and ways of life, and the loss of species

that can never be replaced.

Land-based GHG dynamics differ from those of non-land-based sectors such as power
generation, transportation and manufacturing in that they can have either a net positive or a
net negative contribution of GHGs to the atmosphere (Weyburn et al. 2007). Tropical forests
can be either a carbon source or a carbon sink (Weyburn et al. 2007). When a forest is
cleared, carbon is emitted, but when a forest is maintained as forest, these emissions are
avoided and additional emissions may be absorbed. When an area is reforested, it becomes a
net carbon sink, starting small but absorbing more carbon as the trees grow. Agricultural
systems can function similarly as either sources or sinks, depending on how they are
managed. Today, it is well understood that land use, land use change, deforestation and
forest degradation? contribute significantly to the problem of climate change (IPCC 2007a).
The opportunity exists, however, for players in land-based industries to be part of the
solution by adopting practices that keep forests intact and turn fields into carbon
sinks.

1.2.1 Agricultural Emissions and Expansion into Forested Areas

Stickleretald j ¢mmyq AOOEiIi AOA OEAO xub 1 &£ OEA xi Ol A8O
expansion lies within the borders of five forest rich tropical countries: Brazil, the Democratic

Republic of the Congo, Indonesia, Peru, and Colombia. Large-scale mechanized commodities

DOl AOAOEIT EO A ¢OiI xEI ¢ OEOAAO O OEA xi Ol AGO A
Laurance 2008, Steinfeld et al. 2006, Morton et al. 2006). The majority of global land use

change emissions comes from the clearing of tropical forests to make way for agriculture,

including livestock production (IPCC 2000, Myers Madeira 2008). Tropical forests are

generally not cleared for the value of the timber, since only a few trees per hectare (ha) might

be prized species such as mahogany (Gullison and Hardner 1993); instead, the forests are cut,

dried and burned for ranches, plantations, crop production or land speculation purposes.

The climate change impact of agricultural expansion into forests can be separated into two
broad categories. First, GHGs are released from deforestation, as trees are felled and burned
and as soils are disturbed (Worldwatch Institute 2009). These emissions fit into the broad

2 Forest degradation is the process of transforming a primary forest to a degraded forest through
disturbance and removal of biomass, for logging and other purposes. A degraded forest delivers a
reduced supply of goods and services from a given site, maintains only limited biological diversity, and
has lost some or all of the structure, function, species composition and /or productivity normally
associated with the natural forest type expected at that site (ITTO 2002).
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agricultural use, agricultural practices contribute to climate change. For example, soil tilling

releases additional CO, emissions, fertilizer application on crops cause emissions of nitrous

oxide (N20), and livestock release methane (CH4) from their rumen through metabolic

processes (Steinfeld et al.¢ mm¢@ Q8 4EAOA AI EOOEIT O AOA AAI T AA O
1990 and 2005, emissions of N,O and CH4 from agriculture increased by 32% from

developing countries, while there was a decrease in such emissions from developed countries

(Smith et al. 2007). This points to an accelerating pattern of agricultural expansion in the

tropics and adoption of certain EI DOT OAA DOAAOEGARIO 60MiklEzed AIOA OOT |
countries. In this paper we address both deforestation and agricultural practices as we tell

the broader story about agricultural expansion into forested areas.

Agriculture is a large contributor to climate change, but ironically the sector is likely to be
highly impacted by climate change and the droughts, extreme storms, and pest outbreaks that
are likely to accompany it (Erda et al. 2005, Rosenzweig and Parry 1996, Schlenker and
Roberts 2008). Although uncertainties still exist about the rate and degree to which
temperatures will rise, and the effect of higher temperatures, higher CO, concentrations, and
water stress on plants, several models predict crop yield declines as high as 40% or more in
some areas, exacerbated inequity among the regions, and an increase in the number of people
at risk of going hungry (Erda et al. 2005, Rosenzweig and Parry 1996, Schlenker and Roberts
2008). Farmers are already faced with fluctuating prices and input costs and the risk of
disease. Climate change will compound this uncertainty, subjecting farmers to even greater
risks (Worldwatch Institute 2009).

3 Land use change emissions (which include emissions from deforestation for agriculture, from forest
degradation and from forestryQ EAOA AAAT CEOAT A OEIT OOEAT A 1 AAAT 1T & O
influential documents, particularly in pie charts showing the sources of global emissions, such as

Figure 1 (IPCC 2007; McKinsey & Company 2009). This misleading label has resulted in confusion as to

the major cause of land-use change emissions, with forestry incorrectly assigned as the major cause,

when in fact clearance of forests and other natural habitats for non-forest uses, such as farming, is the

major cause of land-use change emissions (IPCC 2000, Myers Madeira 2008).
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